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and additional genomic sequences may be necessary for
appropriate Hoxa13-like expression.
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The Hox complex of genes is critical to many developmental
processes, but few pathways by which Hox transcription factors
regulate downstream genes have been defined. Indeed, very few
downstream targets of Hox genes have been identified. By
removing all six functional alleles of the Hox11 paralogous
group genes, we generated animals which have no kidneys. The
metanephric blastema forms early in development, but no
ureteric bud induction occurs. This phenotype occurs with
100% penetrance and is due to loss of the expression of Six2 as
well as Gdnf, the inducing ligand for ureteric budding. We have
shown that Hox11, Eya1 and Pax2 proteins physically interact
and synergistically regulate the expression of Six2 and Gdnf,
identifying two new potential downstream targets of Hox genes.
Furthermore, a single site has been identified in the Six2
promoter region that binds the Hox11–Eya1–Pax2 complex
and confers Hox–Eya–Pax-mediated transcriptional activity.
Preliminary molecular and genetic studies demonstrate that
interaction between other Hox paralogous groups and the
conserved Pax–Eya–Six network exists and suggest that Hox
interaction and coregulation with the Pax–Eya–Six regulatory
network may represent a conserved developmental mechanism.
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Spontaneous mutations in vertebrate organisms have been
successfully used to elucidate information about limb patterning.
We analyzed a spontaneous mutant of the species G. gallus
commonly referred to as ‘‘Dorkings’’ in an attempt to identify the
molecular basis for the formation of a polarized extra hindlimb
digit. Two signaling centers have been implicated in producing
polarized ectopic digits: the apical ectodermal ridge (AER) and
the zone of polarizing activity (ZPA). The AER forms through
the condensation of ectodermal cells located on the distal edge of
the limb bud. The ZPA is defined as distal, posterior
mesenchymal tissue that expresses the secreted protein sonic
hedgehog (Shh). In Dorking embryos, we have found that the
AER markers fibroblast growth factors 4 and 8 (Fgf4 and Fgf8)
were ectopically expressed, Shh was not ectopically expressed,
and the Shh target gene Patched 1 (Ptc1) was also not ectopically
expressed in Dorking embryos. These data suggest that in
Dorking chickens expanded Fgf expression does not cause
ectopic Shh signaling but may directly result in polydactyly.
Currently, we are validating results by real time PCR and testing
the role ectopic Fgf expression plays in ectopic digit formation
by recombining mutant ectoderm with wild type mesoderm in
organ culture experiments.
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Each segment of aDrosophila embryo develops a stereotypic
pattern of sensory organs. The correct patterning of sensory
organs during development depends on inputs of proneural
genes and anterior–posterior positional cues. One type of
sensory organ, the chordotonal organ, consists of from 1 to 80
closely associated sensory structures called scolopodia. Each
scolopodium arises from a single sensory organ precursor (SOP)
cell that divides to form four cell types: a neuron, a scolopale
(glial) cell, a cap cell, and a ligament cell. Chordotonal organs
exhibit Hox-dependent differences in abdominal versus thoracic
segments. One set of serially homologous chordotonal organs,
for example, differ in the number of scolopodia (3 in thorax
versus 5 in abdomen) and their position (dorsal in the thorax
versus lateral in the abdomen). Here, we identify an enhancer of
Rhomboid (Rho654), a gene important in chordotonal organ
development, which is sufficient to drive expression in one
neuronal precursor cell of abdominal chordotonal organs. We
show by transgenic fly reporter assays that expression of Rho654
in vivo is hox-factor-dependent and dependent on input from
neural factors. We also show by DNA binding assays that
complex formation can occur between hox factors and cofactors
on sequences found in Rho654. Thus, we provide direct
evidence of regulation of Rhomboid by Hox factors on an
enhancer specific to one SOP in abdominal chordotonal organs.
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